FAGE: 1 PRINT DATE: D4/11/98

FAILURE MODES EFFECTS ANALYEIS {FMEA) — NON-CIL HARDWARE
HUMEER:M5-655-0126 -X

SUBSYSTEM NAME: IS5 DOCKING SYSTEM

, REVISION: 0 Q2727158
PART DATA
PART NAME PART NUMBER
VENDDR NANE VENDOR NUMBER
LRU :PANEL ABAZ V828-730150
SRU HYBRID DRIVER CONTROLLER MC477-0262-0002

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
HYBRID DRIVER, TYPE Il - ONE SECGHD DELAY, GFEN

REFERENCE DESIGNATORS:  36V73ATA3AR1
JEV7IATAIARS
IEV7IATAIARS
36VT3ATASAR?

QUANTITY OF LIKE TTEMS: 4
{FOUR)

FUNCTION:

PROVIDES AN INHIBIT SIGNAL TO THE RELAY ONE SECOND AFTER MODKS HAVE
REACHED THEIR FULLY OPENED POSITION. THE INHIBIT SIGNAL OPENS THE RELAY,
OVERRIDING THE RELAY CONTROL SIGNAL. PROVIDES ONE SECOND DELAY EETWEEN
HCOOKS REAGHING FULLY OPENED POSITION AND HOOK MOTOR SHUT OFF,

REFERENCE DOCUMENTE: 1} VSTO-853100, INTEGRATED SCHEMATIC - 52JA, 53¢,
S3JE, 33JG; PMA 213 PASSIVE MECHANISM GROUP 112,
SYS AB HOOKS CONTRGL

ME-GES - 165



PAGE & FRINT DATE: D4/11/08

FAILURE MODES EFFECTS ANALYSIS FMEA ~ NON-CIL FAILURE MODE
NUMBER: M5.655-0126-02

REVISION®: O 02727198
SUBSYSTEM NAME: 1SS DOCKING SYSTEM
LRU: PANEL ABA3 CRITICALITY OF THIS
ITEM MAME: HYBRIL: DRIVER CONTROLLER FAILURE MODE: 1R3

FAILURE MODE:
INADYERTENT GUTPUT, FAILS “ON", FAILS TQ TURN "OFF

MISSION PHASE: 00 ON-ORBIT
VEHICLE/PAYLOADIKIT EFFECTIVITY: 103  DISCOVERY

104 ATLANTIS
105  ENDEAVOUR

CAUSE:
A} PIECE PART FAILURE, B) CONTAMINATION, ) VIBRATION, D) MECHANICAL SHOCK, E}
FROCESSING ANOMALY, F) THERMAL STRESS

CRITICALITY 111 DURING INTAGT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTAGT ABORT ONLY {AVIONICS ONLY]? NO

REDUNDANCY SCREEN A) FASE

E) Nin,
C) PASS
PASSFAIL RATIONALE:
A)
B}

SCREEN B IS "N/A" BECAUSE THE HYBRID DRWER CONTROLLER IS CONTAINED WITHIN A
STANDEY SYSTEM.
&)

METHOD DF FAULT DETECTION:
ONE GROUP OF HOOKS TAKES TWICE THE NORMAL TIME TO OPEN

MAZTER MEAS. LIST NUMBERS: NONE

M5-688 - 167



FAGE: B

FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILURE MODE
NUMEER: M&-655-0126-02

CORRECTING ACTION: NONE

CORRECTING ACTION DESCRIFTION:
DESIGN FAULT TOLERANCE: REDUNDANT PMA HOOK MOTOR WILL OPEN AFFECTED

GROUP OF HOGKS AT HALF THE SPEED AND TWICE THE NORMAL TIME.

PRINT DATE: 04/11/88

- FAILURE EFFECTS -

{A} EUBSYSTEM:
LOSS OF ABILITY TO PROVIDE AN INHIBIT BIGNAL TO THE RELAY ONE SECOND AFTER

HOOKSE HAVE REACHED THEIR FULLY OPENED POSITION. A CONTINUDUS INHIBIT
SIGNAL IS SENT TC THE “OPEN" RELAY.

(B} INTERFACING SUBSYSTEM(S):

UNABLE TO OPERATE ONE PMA HOOK: MOTOR. REDUNDANT PMA HODK MOTOR WILL
OPEN AFFECTED GROUP OF HODKS AT HALF THE SPEED AND TWICE THE NORMAL
TIME. ;

{C) MISSION:
FIRST FAILURE - NO EFFECT

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFECT

{E) FUNCTIONAL CRITICALITY EFFECTS:

FPOSSIELE LOSS OF CREWAVEHICLE AFTER FOUR FAILURES;

1) "OPEN"HYERID DRIVER FAILS "ON" - UNABLE TO OPERATE ONE Pia HOOK MOTOR
IN THE “OPEN HOOKS™ DIRECTION. REDUNDANT PMA HOOK MOTOR WILL OPEN
AFFECTED GROUP DF HOOKS AT HALF THE SPEED AND TWICE THE NORMAL TIME.

2} ONE OR MORE HOOKS IN THE ACTIVE MECHANISM FAIL TO CLOSE COMPLETELY.

3) LOSS OF REDUNDANT PMA HOOK MOTOR.

4) ONE QDS PASSIVE HOOK PYRO FAILE TO FIRE. LOSS OF CDS PYROTECHNIC
UNBOCKING CAPABILITY.

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)):

(F} RATIONALE FOR CRITICALITY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION {ALLOWED PER CR $D50107W), THEY ARE PROVIDING ADDBITIONAL
FAULT TOLERANCE TCO THE SYSTEM.

AFTER THE FOURTH FAILURE, THE CREW WCOULD PERFORM Eva TO REMOVE 96 BOLTS
FROM THE DOCKING BASE TO CIRCUMVENT THE WCRST CASE “DESIGN CRITICALITY"

ME_RQQ _1RE




FAGE: 7 PRINT DATE. 04/11/88

FAILURE MCDES EFFEGCTS ANALYSIS (FMEA) = NON-CIL FAILURE MODE
NUMBER: M3-635-0126-D2

EFFECT. IF UNAELE TO PERFORM EvA (FIFTH FAILURE), POSSIBLE LOSS OF
CREVWVEHIGCLE DUE TO LOSS OF ALL UNDOCKING CAPABRILITY.

= TIME FRAME .

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE DCCURRENCE TO DETECTION: HOURS
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: HOURS

IS TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TOQ EFFECT?
YES

RATIONALE FOR TIME TQ CORRECTING ACTION VE TIME TO EFFECT:

DESIGM FAULT TOLERANCE: REDUNDANT PMA 2/3 HOOKS “OPEN" MOTOR CIRCUIT IS
QOPERATIONAL. AFTER LOSS OF NOMINAL UNDOQCKING CAPABILITY WITH THE PMA 2/3
HOOK MOTORS. THE CREW CAN INITIATE ODS PASSIVE HOOK PYROS FOR UNDOCKING.

HAZARD REPORT NUMBER(S): ORB! 401

HAZARD({E) DESCRIPTION:
INABILITY TOQ SAFELY SEFARATE DORBITER FROM A MATED ELEMENT

—APPROVALS -
S5&PAE ' “T. K. KIMURA : g
DESIGN ENGINEERING - C. J. ARROYD T

MS-635 - 163



